Both kuru and Creutzfeldt-Jakob disease are associated with long, asymptomatic incubation periods of from several months to several years. Although they have infection as their aetiology neither disease manifests the cardinal signs associated with acute viral infections. There is no cerebrospinal fluid pleocytosis or significant elevated proteins, haematological values and clinical chemistry findings are within normal limits, and there is no febrileresponse at any stage of disease. Both diseases always terminate in death of the patient or experimentally affected animal following a clinical course of ataxia, incoordination, disturbed gait, titubation, myoclonus, fasciculations, and wasting lassitude. Histopathological lesions are restricted to the central nervous system, primarily the grey matter of the brain, and consist of neuronal vacuolation and dropout, astrocytic hypertrophy and proliferation, and varying degrees of intracellular status spongiosis. In addition, in the primary disease in man PASpositive, doubly refractive birefringent amyloid plaques and a loss of Purkinje cells are observed in the brain. Evidence of inflammatory reaction is either totally lacking or only minimally present.
However, these clinical and histopathological findings are not entirely specific for kuru and Creutzfeldt-Jakob disease but are also characteristic for two animal diseases, scrapie of sheep and mink encephalopathy. Both animal diseases, like their human counterparts, are transmissible to a wide variety of experimental hosts. Because of the striking similarities clinically and histologically between these four diseases-kuru, Creutzfeldt-Jakob disease, scrapie, and mink encephalopathy-we have designated them the prototype viruses of a new group of infectious agents which we have called the subacute spongiform encephalopathies.
Such virus-induced spongiform encephalopathies can no longer be looked upon as medical exotica (Asher, Gajdusek, and Gibbs, 1971 ). They are transmissible diseases which present actual problems of concern to neurologists, neuropathologists, gerontologists, and infectionists as well as to virologists. Indeed, as Dr Gajdusek has already pointed out in the preceding paper, during the past seven years since kuru has been transmitted, it has become increasingly evident that there are many human patients dying with presenile degenerative diseases of the brain which are difficult to classify but which may well be 'slow infections' of virus aetiology. Such subacute and chronic inflammatory diseases of the brain may also result from persistent viral infections. Examples are subacute sclerosing panencephalitis associated with a persistent measles virus infection (Baublis and Payne, 1968) ; progressive multifocal leucoencephalopathy associated with SV40-like papova virus; and epilepsy partialis continua with associated viral inclusion bodies thought to be caused by aberrant inflammatory responses to persistent viral infections. Finally, another disease in which virus-like particles have been seen but whose significance remains unclear is cystic muscle lesions of polymyositis. Such reports include EM detection of myxovirus-like particles (Chou, 1967 (Chou, , 1968 Carpenter, Karpati, and Wolfe, 1970) and of picorna virus-like particles (ChouandGutman, 1970) . To date, however, it remains unclear whether these viruses play any part in the aetiology of the diseases with which they are associated or whether they simply fill favourable niches in tissues altered bydiseases which have other primary causes (Gajdusek and Zigas, 1957; Gajdusek, 1963) . The disease is caused by a filterable agent and is Clarence J. Gibbs Jr and D. Carleton Gajdusek transmissible from humans to chimpanzees, from chimpanzees to chimpanzees (Gajdusek et al, 1966; Gajdusek, 1967; Gibbs, Alpers, and Gajdusek, 1969; Gibbs and Gajdusek, 1970) . Further, the disease has been transmitted from humans to a rhesus monkey (Gajdusek and Gibbs, in press) and five species of new-world monkeys. Similar transmissions of the virus have been made to new-world monkeys inoculated with tissues from affected chimpanzees Gajdusek and Gibbs, 1971; . The disease has now been transmitted from 11 human patients to 18 chimpanzees with incubation periods varying from 14 to 39 months ( Fig. 1 ) and in five serial passages from chimpanzee to chimpanzee with incubation periods of 10 to 18 months (Fig. 2) . The mean incubation period has thus dropped on chimpanzee-to-chimpanzee passage from 22 to 11 months. Primary and serial trans- (died 13To) (IV, SC, IM) only. In addition to the chimpanzee, kuru has also been transmitted directly from human brain to the rhesus monkey after an incubation period of eight years and five months -.r. Fig. 7 Pathogenesis studies in chimpanzees to determine the distribution of kuru virus in human victims. necessary techniques for the demonstration of a viral aetiology for the presenile dementia CreutzfeldtJakob disease. Indeed, efforts to demonstrate infection as the aetiology of Creutzfeldt-Jakob disease were based entirely on the striking similarity in the neuropathological lesions observed in the brains of patients with kuru and the brains of patients with this disease (Klatzo, Gajdusek, and Zigas, 1959) . The only variations seemed to be those of distribution and intensity of the lesions in the brains of patients dying with the two diseases.
We have now successfully transmitted CreutzfeldtJakob disease independently from 14 of the 26 4 human cases to 18 of the 42 chimpanzees inoculated. Details on the primary transmissions of 12 of these cases to 14 chimpanzees are summarized in Figure 9 . As may be noted, incubation periods have ranged from 11 to 16 months, which is considerably shorter than those on primary transmission of kuru. Like kuru. the disease can be induced in animals inoculated peripherally only without intracerebral inoculation but with a slightly longer incubation period of 16 months. The disease is serially transmissible in chimpanzees and is already in fourth serial passage (Fig. 10) Both kuru and Creutzfeldt-Jakob disease infectious viruses persist in vitro in cultures of explanted animal and human tissues, respectively (Gajdusek, Gibbs, Rogers, Basnight, and Hooks, 1972 Serial passage of Creutzfeldt-Jakob disease in chimpanzees and attempts to determine properties of the ence in these cultures using 14 different viruses has been unsuccessful (Cornelius and Gibbs, in preparation) . Test viruses titred no differently in the cultures infected with virulent Creutzfeldt-Jakob and kuru virus than they did in normal chimpanzee brain cultures. Further, there was no evidence of interferon production in any of the infected brain cells. Treatment of kuru-affected chimpanzees with the interferon-inducing, double-stranded RNA polyinosinicpolycytidylic acid has no apparent effect on the clinical course of the disease (Gibbs and Gajdusek, unpublished data) . Finally, an extensive electron microscopic search for virus in infected tissues of man and animals, as well as in the fractions of brain suspension obtained by density gradient banding the agent in zonal ultracentrifuge, has revealed no recognizable virions (Gibbs and Gajdusek, unpublished data; Siakotos, Gajdusek, Gibbs, and Traub, unpublished data; Lampert, Earle, Gibbs, and Gajdusek, 1970) . However, although we can see no consistent evidence of fully formed mature virions certainof the degenerative processes seen must represent the effects of virus production and maturation. It thus becomes a challenge to evaluate which histological degenerative changes are primary effects of synthesis of virus components and virus assembly-incomplete and distorted though they may be-and which are secondary effects unrelated directly to virus, to synthesis of viral subunits, and virus assembly. However, even these secondary effects should eventually be relatable to 
